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(57) Abstract: 

PURPOSE: To quantize the spectrum parameter of a 
voice signal with a smaller number of bits than before. 

CONSTITUTION: A division part 100 divides the voice 
signal, frame by frame, and divides the spectrum 
parameter, which is found by a predetermined degree, by 
dimensions which are less than said degree. A vector 
quantization part 110 searches code books 150-1-150-N 
by the number of the dimensions as to the divided 
spectrum parameters and outputs code vectors of plural 
candidates in distortion increasing order. A cumulative 
distortion calculation part 160 finds cumulative 
distortion from all degrees for the combination of code 
vectors. A minimum decision part 170 selects and outputs 
the combination of code vectors which minimize the 
cumulative distortion to quantize the spectrum parameter. 
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(2) 



&msp4 -3 6 3 0 0 0 



[mm i ] % i*mn*Aij L>tt&*j*@*}**#>izib 

*ft«*&<Dn— h/MfrlfJAU «TEn— F^ h 

£fcft/Mrr F^ h^ott-g^ftS^-r^ £ t 10 
\Z X 0 MEX ^ h ^ * —9 *mrH£T* £t*ft 

[MM2] A#Lfc**»^£:7l^AJc#«U ft 
E7 k—AStcttElF;*«*tOX'^ 

^tt<tt)--008TH tfrE#ft<fcOfe*$^fc 
*»*LTlftft«*|<D3— F^ h;H£m^U atrE£ 

C t K «fc 0 WEX^ f ^ ^ <£> £ t 

[MM33 A^UA:*^#^7U-A(C^«JU$^ 
\Z 7 P-A«fc D "bM^«ftfi0^^7 W-AlC#«JU 

- * * # E & L « t T a&M & U m 2 05 n - F ^ 

\Z7 P-A£ 0 t>S^«ftfi0^^ 7 U-AIC^WU 
ttffi-*:/:7U-A<D4>jfc< ihfe— o(c^v^TfCfE*^r0 

[MM 5] A*UfeiP^«^^7^-AlC^f!JT-6^ 



^a^fcr^^atft^r^ip^/t^^-^^ft^a 

X* ^fi^fcfcfrS^afcfrr -5 c t *#fft fcf*#jir 

[MM 6 J A^Ufc»j*r«#*^^-A{c^«-r-6^ 
at. ItEfM^C^LTX^^ ^ft^ 
feS*en^*«:»t*85^^ai:, ftfjEX^F^ 

■7^-^*^^ h^a^^rr^at, mex^fji, 

^a^fc-r^^at^^rr^^/t^^^^^^jg 
fcfc^T, «Ex#7^fc^afci5^TX^F;wx 

t. ste«M<o«^^viT»»rex^h^7^ 

[MM 7] A7jU^:^fl|^ft7^-AtC^Wr-5^ 

at. ftEt^i^c^iT^^^ bW7*—?&^ 

5^-^s^^hjus^^t-r^at, mfEx^^Nju 
/^*-*ttfrE^ H^*^<b«tco^m^$x* 

(c^^x, s*e^ h;pft^fcgg^^tti^4&jEa&^n 

^®R^3-F^^ h;K^$>!rtc^LWEX7J7fi^ft 
¥at, WEX^^fi^fblc^liXX^^ b)Vn^^ — 

^®^ftT*ft««offHfc«*ai^-r<b#at. 
*Tfcmmz»iETz^&L, wsu&Titmzxz*? 

ftTS^ftM*^! *^a t ft^TTi 

(0 0 0 13 

^fctt\Z&r*1Zto<D^pJ\7*~fft^fc^tt£ 
[0 002] 

l^-hT^^^TyiCtLTtt. «AH M. Sch 
roeder and B. AtalflcfCiS "Cod 
e-excited linear predict! 
on:High quality speech at 
very low bit rates" (Pro 
C. ICASSP, pp. 9 3 7 - 9 4 0. 1 9 8 5 
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3 

m tflBUfclftX Ct«l) Kiel J nffiSK* 
5 "Improved speech quality 
and efficient vector qua 
ntizatlonln SELP" (Proc. IC 
ASSP, pp. 1 5 5-1 68, 1 9 8 850 ^BL 

i±mx cs:iK2) *trc«$nriri*cELP (cod 

e Ex cited LPC Coding) ^ent 
V>*. CC^fcTMU aa«?HL <«Atf 
2 0ms) l:f^WW(0X^^ h;HM4£ 

^KW^7l/-A («AK5ms) lt»»U 

[0 0 0 3] CELP^CDfcTy hl"-h£S6ICfi« 
[0 004] 

TBU X^ b)W\7*-*hVTLPCftmiZ2:r)Jlt 

tt, a^X*5«^ft*tffi^GnT^D, 10*<DLP 
C«ft*fi^^^cOIC>'lx-ASD3 4fcfy h (1. 
7kb/s) S&OfcTy MW&fiT&^fc. CELP 
<z>fc?yhfe£4. Bkb/sJ^TICfi^r^fcabtCtt 

L P C ^ 7 * - * ft £ 0 &*m\Z ft^fcT * t L 
X, M o r 1 y aJ£lC«fc£> "Transform co 
ding of speech using a we 
lghted vector quantizer," 
LBLIzmX (IEEE J. Sel. Areas, C 
ommun. . pp425-431, 1 9 8 8^) (SC 
K3) mz&n2t\tZ^2 h)V-7sf3 7*?H£&tzEifi 
Wm*ZnT^*ifi. *txrt>7]s~-2x*>1t0 2 7-3 0 

try heaecotTv h»^fir*o. Vybu-b<oi& 
wz \t-mto*ftumk&&&T$>-D ft. 

[0 0 0 6] X^tbJW^t-fiDttfctZ 
[0 0 0 6] *»tpl<DSfc>Mu ±£Ufcra«,ft£am 



(3) IWM-36 3 0 0 0 

4 

b Brc*^te lt t> &»fc**<o» enst^ ? ;* - 

[0 0 0 7] 

w-AfeKiMW^m^ox^ F;w^5*-**^8i> 
fcaenfc&ftfcrttWK anex^F^/^;*-** 

J0 WB^LfcX^^hA'/t^^-^^LTa-Hyy 
16, ttESfc^fc/MfcTSn-F^ F/H»frtt"* 
[0 0 0 8] 92<Dfm\Z±*ttn<? 

j&enfc^ttM «nHx<* 

F^ bJV^ihiiL, MtraHtcott 
MMvftrn&a-F'** F )V<M&er& fcffiRT * z.±.\z 

[0 0 0 9] »3<D»^fcJ:*W*^*-^#^fc:;$ 
—^<b^7y V—Ixto^t; b)\>rt? 

[0 0 10] IMO*WfcJ:6**/^*-^*HWfe2f 

fy V- 2*<z>fru< £ t>-oto^T^EW^m^tc^ 
ft, — -DW?y V-i*<0X^ h;WT9^— ^«:^J6 
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< 

5 

**^h/ijmrrs^»£, wasx^hjwt:?* 
<&a-K^ ^<&#*£ttbttex*57«^fctc*# 

[0 0 12] »6 0$EWc£*«|&/^*-^#^fcg 
bM&TfcTZ^&t. MEX^* h;M5^ 

[0 0 13] fcT^SWC****/^*-*^^ 

x. we^^ bJum^Ht&tz&wz>^#>fet£>*>tifiim& 

WEX*^*^lfcC*tiTX^^ S^t^^-^co 

***** ^n^^ft^tta^u^gaan^^a/NkT 

[0 0 1 4] 

[0015] B 1 |J. ft 1 ©ft^O^^^t^yc 



< 4; »W¥4-3 6 3000 

5 

<«AI*P&> A^T*. X^ h^AC?*--^^ 
KttMOOWTO (L PC) &«HfrM»*c&0t-c 

#*l&nT»*ft CCT?tt*X^MIotf (LSP) 
/t9-X-*-««»TMefr3. LSPOJtf^fcfrS 
tttt, tfttESKJ;* -Quan tlzerdeslg 
n In LSP speech analysis- 
syn thes i s, * (IEEE J. 

Sel. Areas Commun. # pp425-4 
JO 3 1. 1 988*} COR4) **#JHT#S. 

[0 0 1 6] £fMl OOtt, LSP*P*A^U K 
^Tcr^fSL (K<P) , K^f^CDLSP^ 

OTfcfc, #tlft (HAliN) fc»j$L&Na«Da-H 
1 5 0-1-1 5 0-NftK*£*£7<M||fti, 

*fc> x^^h^5>-^co*«:ra©^«ta-r<fc 

[0 0 17] 
Wl] 

[0018] ::tAw'uii 3 - F: /y^, c ^ ftn 

[0019] C:t3-K^/; 1 5 0-1-1 5 0- 
Ntf, **£*6nfc^ft^<D;*^ h^7>-^ 
30 lr#LT. *»«0>«»«*hU-->y«^tLT* 
®LT*f£*r*. «a.tfL Ude, B 

u z o, Gr ayftlCi^ "An algorithm 
for vector quan t 1 z a t I ond 

I°°20] ^ bJ^^imi 1 0TI1 K^TcftfC 

[0 0 2 1] 
[ft 2] 

D = Z [ a) , —6)' u ]» 
[0 0 2 2] :CTo), ttA^jLfci^iOLSP, 
cOLSPTfc*. ^HH^110Tlift2^i 

[0 0 2 3] 
[ft3] 



—1450— 




7 

[0 0 2 4] 7 OTHU *&ME*M*1k 

[0 0 2 6] *lC»2«>5I^O^ffl*Bi9gf *. SS2© 

0, *(D&TttU Ma<DAa«^£W&CBffi;*jm«t<0 

t, 8St2tu iaBtt#«*iL-c, 2ae-mK 

[00 26] HtfeUT, P^OX^^ 
^€A*U P^tc©^^ Mwx^*— ^fc^aM^ 
UT*^L/fcfgl<03— F^v^ 2 1 0£JflV*T*?tt 

T*. p^t/^2 i ocoa— h^j rc 

tH^f*. *#«2 2 0tt, MM(D#|»<D^^tcr>^ 
U JL*l«S 2 CO^ h;|JHHb& 2 3 0 ^fti;*jT*. 

ro<OJi»t^"rffl2<03-H^y^2 4 0- 1-240 

1. *2*:J1V**, K^C7C*(C, ft2 0D3B#/J> 
Sl^JBlCMWEOa- F"^ h^«:«»i: LTitiM 

JM12M»JMff2 6 0TI1, lSerffl^^MI 

m&ntz#vT &t>mm2 6 ot 

*«2£^MfcT**»<Dia£li:«:#«K cots 
[0 0 2 7J CCT* H^y^(D^®li, h 

[0 0 2 8] m3<D9tm\Zj:Z>&prt7*-*ft 
[0 0 2 9] H3li. &3<D&m<?>tt$:&Wr2>'7u 
fkG>y X* («A»*3 0-4 Oms) fc#<HU <* £ 
-A («Alf5-8ms) WMMU 7 U— Af*9<0'>^c 

£LT, 7P~Art0 2-D0^7P-A(C^UTLP 




< 5 > *$HW4-36 30 0 0 

T/^-AfctnvCLPC^fffc^feCDfc**. 
fcX^ hJWt?*-:**, H3CD*^3 0 0. 306 
fcSLTA***. tf3 0 0^e^7U«ix®05X 
h;Wl7J*-*fcA:*JU «T3 0 6^e®S@<0 

i0 ^hJV*t (LSP) ^5*— ^£J8UTRW£fr3, L 

sp<oR^«^jh»tttt, msii4«ftMTn. 

Y)\>mFHMZ 1 Of*. 3-Ft/y*3 2 0 (Ml 
£JBV>T, A;*jLfcLSP/^*— ^ 
fc**hfl*Htr*. 3-H^^^3 2 Ofi, YV- 

*jE*&m>&. LSP<D2^ieiR«TST*Aen 

[0 0 3 0] 
[»4] 

D t =2 J ISP { i ) -LSP*j(i ) } * 

[0 0 3 1] C'TLSP (i) teA2jU& i&HOL 
SPMS^t LSP' j (1) lia-H^^^t 
t6J#gO3-H^h^T»0, J = l-w2 B (B 

a-F^ bj^m^3 4 oa»sawrr**#i::, ^ai 

30 ^^h;pfi^{b«3 3 0-xt>ai^-r-5. 

[0 0 3 2] ^8K4> h;PS^ffc083 3 0fl bJl 
*-?««3 1 Ocotti^jzi— F^ hJV£fllft:3— F7y 
^ 3 6 0 (3-H^v^2) €-fflV^T, ^3 0 5J:D 
A^LfcttO1f^7U-AC0LSP^^^SIt, Jfc* 

[0 0 3 3] 
[R5] 

D i - X { LSP { I ) -LSP' ( i ) • A i( i ) \ a 

[0 0 3 4] ft 5 IC*^T, LSP' ( i ) b)V 
4^<b^3 1 0r*J&fea-H^i' h^Tfc*. A 
i (i) ttffftn— H^y^3 6 0<O^rr^ i#@C03 
- h;UT**. ^fil^^ hJU*^«3 3 0 (i. 

ft5««/i^-r^«ft3— h;p«rjfci&, cns& 

0©^a«ftli, M/-->>/ILSPOTl:^Lt. 
50 ft5«:«/h^-r^«i:^(C. «rES0R6»tiH^T^a&* 
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[0 0 3 6] *fc, &<DJ}&£1,X. #mB9&W*:m* 

2«fc*m**l*. -Oil, *»3-F^^3 6 0i; 

fi^ijn-K7r^©*B&«u S. Wane 

ffi^lCi^ "Performance of nonl 
lnear prediction of speec 
h" tmLltmX (Pr oc. ICSLP, pp. 29 
-3 2. 1 9 9 0*) 0t|R6) *£#JiBT**u t>3 J0 

— ^»^^h;Wi^fbffl53 3 o&rjf«»3— 

3 6 OOftbOlC. #»fi!i^C«fc*TW€m>* 

I s offi£tC<fc$ "Speaker-lndepend 
entword recognition using 
a neural prediction mode 
1 H tmi,1t1kX (Proc. ICASSP. pp. 4 
4 1 -444, 1 9 9 0*) (*|R7) **#»T* 

[0 0 3 6] Ate, »4<o»^cD^(c^^r8i^-r a? 

*&4<&$&91TH, £#^h;tdS^fc«4 7 0, £#3 
-H^^4 8 0^3^tM^OT t COM 

[0 0 3 7] h^*3 t ft*4 7 01*, 0 

[0 03 8] 

[ft6] 30 

LSP. < i ) =LSP ( i ) -B-LSP 1 ( i ) 
[0 0 3 9] ^TB'fimT^jEcofcftTfc*. 
TI1B = 1 tlsTm&mtb*. 
[0 0 4 03 «4f©#LSP £ (1) 

"«»n-F:/y*4 8 0tt, M#LSP©hw--> 

[0 0 4 1] AlC, »5<0a^<0f^ffi(C^^T»^T 40 

ttM]fia>7l/— A (^tf3 0-4 0ms) K#i3U 
LS P#*r»l 0 STtlW&cB^flT&fcfT^X^ 

— X^£ hlkK^*— ^tbTMU 
CCTtlllX'^MPtt (LSP) /^*— **J8V*T 
RWftff5. LSP©««9fcfr»£tt, dtC^ftH4« 

i loii, a-F^y 



»SW4-3 6 3 0 0 0 

10 

CD^fccOL S P^^-^^t^T^**® LT* 

— F*^ h;V€iS^*££<DiER»l* a*<D«b<Dtft 
tt&tlTV^AI. CCTtiLSPCD2J*IBfc£;Bt>*. 
L S P <0 2 «9iST3CT^ A 6*1*. 

[0 04 2] 

*7] 

Di «i[LSP (i> -LSP'i (i) »• 

[0 04 3] u^TLSP (1) HAAL&iASOL 
SPffftSjKf. PttLSP<0*ftt*6. LSP* 

<l) (in-H^t/^j&crr* J»B«E>3-P^HV 
T»0, j=l-2» (Bttn-K^v^otTy hfit) 
Tfc*, ft7feM£<*r*:3— Ft* h^CAAttHW 
13 0^ai*-r*. CCT, 3-Ft*F/Wlft7€£ 

/Mt:r«fe<ofti«Ba«Lr'b-fc^u ft7<o**v> 
JHfc*ftfM««LTt><kV>. 

1 l Oil* I^tifca-H^ h^ft^r-f 

j *X*?S3HItf WO*:*?! 5 6*\fflj!rr*. 
[0 0 4 4] Mljfil 3 011, A^KOLSP 
^3-H^^KJKO«t«:«J?LT3S55m^e (1) £ 

[0 04 5] 
[ft8j 

e { i ) =ISP< i > -LSP 1 j ( 1 ) 
[0 0 4 6] X*5*^Hfc«l 4 01*, 

2 0ic:fc^TTae>£fc6n*:\f»g (M£2» : CdT 
Btl3-F:/y* 1 2 OCDfcfy Fft^T) <03— Ft 

* mv«>**£»ut, *J*sgi 3 oic£ oiwsns 

Stifc-f >t^XJ «JB»T. CO#*>«ffl£iaj0#A 
T, Aft 1 fttC^iofcfcfcnfctv «*«t>Te 

(1) £X#?«^flsT*. 
£S*fiPl 4 5-,m^r*. 

[0 0 4 7] JfclCWeORWOffffllCO^TKWT*. 
0 711, JB 6 OSBn^MJA^-r ^Dy^HT*^ H 
7 fc*HTB6 tll-©#^fcf*L;fc#l&fflfcllH6 

[0 04 8] X^^*^b«l 3 511. ttJHgl 3 0CO 

m^-c*s«ii«^e (i) ic^ut. 

««0)?MElBH**86«BfcLT*<. e (i) 

SrX^^ft^flrr^ii^lcH^i^fCrr^. Aft i ft 

MW6I (CCTMSL) <0««^aDS. 
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[0049] 
«9] 

Di« ( i) « [e (1 ) -c'«( i ) ] » 

[0 0 6 0] CCT. e" t (1) liX*?*^Mgc*> 

ISP ( 1 ) <ISP ( 2 > <LSP ( 3 

[0 0 6 2] ctizoGntmrnvx* xxx&aHt 

Ue* t (i) fcffl^T 1 - l^CDX^i^HtSgODft 

[0 0 5 3] t>Li -1&T<OLSP<0##I6H<0*>c 
*>1*T<0LSP(D^ 

[0 0 5 4] ±fcco#ffiT*^l6K**ra-r$;L£fc: 
[0 0 5 5] juasM-JHSi 6 5m acjfcfcftvv x 

[0 06 6] 

[ftl 1] 

[0057] $£tc, *n&*mwr*& j >tz§mz 

[0 0 5 8] ifctC, ® 7 CO^^CDf^ffitC^ViTSl^-r 
B8tt, ®7<D5g^O«j«^^^ay^HT» 

SWU H6 P 7iPI-(Dttf^&-r^0TK^«$»S-r 

? 1 2 Ofc:feMTi^fca&£*lfcM«K <M<2» : £ 
^Btta-H^i' 1 2 OOtf^ On— 
F^£> h;U0#A£*fL-C\ 3 OlCi;DK-W$ 

i^^«6^«oenfctr^ hft^^te en 
*cn^«*f 1 4 6^6m^-r<E>. 

[0 0 6 0] 

[*J6«] B9ttm<D**WC<fc*tf^/^>t-*^ so 



> 4$H¥4-3 6 3 0 0 0 

*<*ienTV><&<fc3K, LSP<0?MEiefflfl^:ft|«IT^: 

[0 0 5 1] 
[ft 10] 

1 < <1SP (10) 

[0 0 6 1] Hir*^T. A**f5 0 O^^^jfrft^ 
*A;*7U 1 71/-A» («Afcf2 Oms) <0*J*m9} 
^y77^'J5 1 OlC****"*. 

[0 0 6 2] LPC^#r@K5 3 012, 7 U—i*C!>«7* 
«^<DX^M4m&«T/<5;<-*£LT. LSP 
A^*-**S&e:7 U-A<&«»ei^SH»<Z>L P C 

[0 0 6 3] LSP»ftmK6 4 0tl :7U-A^# 

i&fcL s p/r^y— ^^ae^es&^txfcjHHfctry fr 

T«^fcU #fc«P^lf€ai*«^6 6 0)&^tti^*r 
[0 0 6 4] HI 0ttLSP*^fcma6 4 0<D«rt£ 

b^w-a^lsp/^;*— 4^p&A2rrs. 

[0 0 6 6] iHH@» 6 1 0 fi, LSPtP^U 
K^tcT^»«U (K<P) , K^f^OLSP^ 
£ MVS^fcMI&e 2 O^iti^*. ^ h)VA^itm 

3-H^y^6 5 0- 1-6 5 0 -N&KXJtmz^tb 
LSP<D*|feIttlco||^«$^rJ:^tC^LT^ 

<• ^ hjufi^ibisii&6 2 om lspoi^ia> 

SK^fc(Cft2fctt^ft^££fff*U ft^fc£© 

lt:^0-H7y^ 6 5 0 -2$ffl^tLSP*« 

u »:2<ctae^ft^Yt^€^i&, a^<b^<o/h$v^tc 

[0 0 6 6] Wfl£if*B&6 6 OTtt. KXJtmz\& 
**tl*:Ma©3— F;V<0£TCO|fi£ii;l;:#LT 

[0 0 6 7] JB/h«IMSK6 7 OTIt JMtS&S/Jvft; 
T*«tt©|fl£-&&#6& % Z<D±.&<Da— F^ F;KD 

>^x<z>a^€:«(^6 8 oa>£awr*-a, 

[0 0 6 8] »2<D«Wfl>*160!|a)tt^^fT^. 

Him, n2oftmo>mprt?*-9n*Mttt&% 
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(8) 



IS 

[0 0 6 9] HI 10LSPI^fl:®^7 0 0fl)fiM 

[o o 7 o] a i 2 fc*^-c, #s*a«fisttcoaatt- 

f*. CtT3- Y?v91 1 0©&3— F^KMc 
#LT*2<D£*fH»U £©*S^«U:M«C!>«** 
ifl^3-r*. **«7 0 7 13, MUCDftiiO^^Jc^Vi 

u z.ti*#mm&7 1 #WiiK7 1 2 
Mrs (k<p> . m2<D*# b)vm=Htm&7 1 sr 

14, K*7C«fc^ftMojg»^*TJ:5lc*|«Ufcft2 

©3-H^^7 2 0-1—7 2 0-N£J8Vrc«£te 
14*1, *2fcfflV>*. K5^7cWC, *2CD^ 

0 

[0 0 7 1] *fft£fhff©S&7 5 0TM4* lSBTtfi^ 

$nfcM«oe»i:, 2aeTK^7cfe^ttt^$n^« 
■r*. */hWsijtBis»7 6 oti4, xmm&&^ttrrz>& 

[0 0 7 2] HI 3ttM3<0&m\Z£Z>=8l*/\7*-* 

[0 0 7 3] HKfcHT, A^m^SOQ^^Pm^ 

M«;ty7T«U 8 1 OfctMfrT*. 
[0 0 7 4] if^7^-A»f«lUK8 2 0*4, 

co^m^^^^en^^^u-A maw: 5- 

8ms) fc^Wr*. 

[0 0 7 5] 3 014, ^*J£«6fcn*: 

WWAftfi <«AtfH4CD®, ®) O#^«^C0 

m>T#£asnfc*ftpjemrm^s. cvXcftmtt; 

[0 0 7 6] LSP*^fcIeII&8 4 0f4, y U-ixT* 

a6& l s p /t? ft =ptb&tb 6 nfelTfl: if ? h* 
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^ hjkft?4bBK9 2 o^&A-r*. YMa^itm 
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«ffi€:fflLfc«fc, *©K*5c"Cf4* M®6©£4£«£ 
tLSP*SU ft 5 lcfci>:B^fc;^£#*£>. m^HtM 
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T) ©3— F"<* h;KOft/rlC^UT, MJU813 0K: 

j: on-»ans3Ba«*»a>#*«H**ft i stc^aai 
**s«*<w*. s&Kasa^oAftetrx*?* 

[0 10 1] *«3gfrf-*@ttl 7 5 Tit, 
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bJvm=H£mmi 0 1 oo«5K:»»s 

ii\ K^«^fte»9 2 0T^lfc8»^fc 
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a 1 s o r 1 t hm, * tjBLfcflfcfc (IEEE T 
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[0 12 61 b)]sX¥1t\Z*nzmmR&. 
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b)idt s T-{k(D=Fit>l£ibZti1£&&<Da— F^ HHc& 

<2» > ©**ic^uT»^fl:aeH^«i^i,Tt>^^ 
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[0 13 1] »2<D^7?tt, C<D*J&££&tB 
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